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KEYNOTE LECTURE 
 
Anti-caries therapy: why is combating the bacteria important? 
Ling Zhan 
Department of Pediatric Dentistry, University of California San Francisco, San Francisco, CA 
 
Dental caries is a multifactorial infectious disease as a result of dysbiosis of the oral microbiome, 
especially in dental plaque. Besides the significant impact of dietary habits and host genetic 
factors on the oral microbiome and dysbiosis, the transmission, colonization and virulence of 
cariogenic bacteria also play important roles in the dysbiosis of the oral microbiome. This 
presentation highlights research on the microbiological aspects of dental caries, using mutans 
streptococci, the main cariogenic bacteria, as an example. It also discusses the importance of 
antimicrobial treatment in clinical management and prevention of dental caries, especially in 
children. 
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Microflora of dental unit waterlines 
 
Shirleen Castro¹, Grace Chung¹, Heather Leo, ¹Chris Nguyen and ¹Natalie Okuhara 
 
¹Doctor  of  Dental  Surgery  Program,  University  of  the Pacific,  Arthur  A. Dugoni  
School  of Dentistry, San Francisco, CA 
 
ABSTRACT: Facilities treat water to control and prevent Legionella pneumophila 
proliferation, but there are still reported cases of Legionnaire's disease. L. pneumophila can 
proliferate in amoebae that thrive in water systems. Understanding this relationship may 
help to reduce Legionella in DUWLs and prevent future infections as some studies have 
found three hundred times more amoebae in DUWL than tap water. Our study evaluated 
the presence of amoebae and other microorganisms in DUWLs. We hypothesized that there 
will be a higher concentration of amoeba and microbes in tap water and in DUWLs prior to 
a two minute flushing. 
 
 
METHODS: We employed a concentrating method of centrifuging samples and 
decanting the top layer. We plated & incubated the remaining concentrated volume onto 
buffered charcoal yeast extract BCYE (for amoeba & legionella growth) and Sabdex 
plates (for fungal growth). 
 
RESULTS: No amoebae were detected. Bacterial and fungal colonies were detected in 
both DUWLs and tap water. Pink colonies were detected on all DUWL samples, but none 
in tap water. Two types of pink colonies were identified through Gram staining. White 
colonies were detected in both DUWL and tap water. White colonies from DUWL and tap 
water had different biological properties. 
 
CONCLUSIONS: Our results suggests presumptively the presence of fungi, Legionella 
bozemanii, Brevibacteria, Pseudomonas sp. and Methylbacterium sp.. We suspect the 
pink colonies are Methylbacterium. The Gram stains indicated poorly-stained, light pink 
rods. Methylbacterium are aerobic and fastidious microbes that can survive traditional 
disinfection techniques. The white colonies on DUWL BCYE plates were slow-
growing colonies, easily de-stained, possibly Gram negative, rod-shaped, and 
fluoresced under UV light, which are properties Hardy Diagnostics details for 
Legionella bozemanii. There were two distinctly contrasting white colonies on DUWL 
and tap samples, suggesting DUWL may allow other 
microbes to thrive in the absence of common contaminants in tap water. Future studies 
would use larger sample sizes, samples from other clinics, and run additional biochemical 
tests. Lastly, two of the microbes identified presumptively are opportunistic, and their 
presence indicates a need to treat water sources or use sterile saline water to prevent 
infections in susceptible patients. 
 
This project was supported by Microbiology MC224 at the University of the Pacific, Arthur 
A. Dugoni School of Dentistry. 
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Pathological and non-pathological alterations in cranial shape: do they relate 
to impaired cognitive function? 
Rani Hadla¹*, Abby Gail Shalaby¹*and Gary D. Richards2* 
 
¹Doctor of Dental Surgery Program and 2Department of Biomedical Sciences, Arthur Dugoni 
School of Dentistry, University of the Pacific, San Francisco, CA. 
 
OBJECTIVES: Skull shape is variable in normal humans, but certain pathological and non- 
pathological conditions modify these genetically programmed shapes.  In achondroplasia 
(FGFR-3 mutation), cranial shape change and modifications to blood and CSF flow result 
in hindbrain/brainstem impacts, but intelligence is normal.  Positional plagiocephaly, due to 
infants sleeping on their backs, is associated with higher rates of cognitive deficits.  No 
studies are available on cognitive performance in people with intentional cranial 
deformation.  Here we reconstruct arteriovenous blood flow patterns in these three 
conditions and assess how observed changes may impact the developing brain. 
 
METHODS: We CT-scanned a series of normal, achondroplastic, plagiocephalic, and 
intentionally deformed skulls (n=20, ages 1.0 y to adult).  Isosurfaces were used to visualize 
crania, and surface models were constructed to visualize endocranial surfaces and the 
arteriovenous system. 
 
RESULTS: People with achondroplasia have an increased neuron count and decreased apoptosis, 
resulting in cortical thickening.  Paradoxically, arteriovenous inflow/outflow is significantly 
restricted in the observed cases.  Internal carotid artery diameter is reduced on entering the 
neurocranium but then expands to ≈3-5 times the normal diameter within the cranium.  Small 
jugular foramina restrict venous outflow while the emissary system is substantially increased.  In 
intentional cranial deformation, similar venous changes were found but the arterial system is less 
impacted.  In positional plagiocephaly, the arteriovenous system is impacted, with restriction of 
arteries entering the cranium and significant disruption of venous outflow. 
 
CONCLUSION: Cranial deformations result in blood flow restriction but neurological impacts 
appear to differ depending on deformation type. 
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Student led instruction on select aspects of dentistry 
 
Kevin Kai1* 
 
1Doctor of Dental Surgery Program, University of the Pacific, Arthur A. Dugoni School of 
Dentistry, San Francisco, CA 
 
OBJECTIVES:  The traditional educational environment in any dental school is faculty teaching 
students. Historically, this has been effective at having graduates become successful dentists. 
However, an untapped potential in any dental school is the students. Students have a wealth of 
knowledge that they can relay to their peers and improve the educational environment. Having a 
background in teaching students how to make resumes, I examined the efficacy of student led 
education in the DDS Class of 2017 and 2018 using my own case studies on resume/CV 
development. 
 
METHODS: In 2016, I met with faculty in the Integrated Clinical Sciences Department to 
identify a couple of two one hour time slots that were open to be able to address one dental class. 
I created a presentation to go over the technique behind creating a resume and a CV, and I gave 
this presentation during the first time slot. I handed out surveys that gathered data on the class 
prior to giving the lecture. Upon finishing the lecture, I passed out another survey to evaluate my 
presentation. Students individually scheduled one-on-one meetings with meetings with me to go 
over their CV or resume. I tracked their post-graduate plans to see if they received a job offer or 
a placement in a residency. I repeated this process in 2017, with modifications to the surveys. 
 
RESULTS:  In 2016, students found that their average resume/CV strength was 2.94/5 and the 
average verbiage strength was 2.99/5. Students also rated a resume/CV as 4.46/5 in importance 
for a dentist and rated their confidence in post-graduate plans as 3.27/5. The Class of 2017 rated 
the efficacy of my presentation as 4.68/5. 21 students have met with me 1-on-1, and 20 of these 
students have solidified their post-graduate plans. This is a 95.23% rate of success. 
In 2017, students found that their average resume/CV strength was 2.51/4 and the average 
verbiage strength was 2.63/4. Students also rated a resume/CV as 3.52/4 in importance for a 
dentist and rated their confidence in post-graduate plans as 2.80/5. The Class of 2018 rated the 
efficacy of my presentation as 3.78/4. 
 
CONCLUSIONS: In 2016, students believed that their Resume/CV was below average 
compared to their peers. This has slightly increased in 2017, but has room for improvement. Both 
student populations feel that a Resume/CV is essential for a new dentist.  
My experience with making CVs and resumes allowed me to share my knowledge with my 
peers. In doing so, I was not only able to decrease the amount of time faculty spent working with 
students, but I was also able to have an effective impact on the students’ future. 
I conclude that student led education on select aspects of dentistry can have a positive impact in 
multiple areas. Some of these areas are: the cost of dental education, the recruitment of new 
dental faculty, and the allocation of time for current dental faculty. 
 
This work was presented by Kevin Kai at the CDA Presents: Anaheim Table Clinic Competition 
on May 5, 2017. 
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Systematic review of marijuana and effects on dentistry 
 
Jason Lim*1, Nader Mehra*1 and Thay Lay*1 
 
¹Doctor of Dental Surgery Program, University of the Pacific, Arthur A. Dugoni School of 
Dentistry, San Francisco, CA 
 
OBJECTIVE: With the current trend of legalization of marijuana and change in public 
perception of marijuana smoking, marijuana use is increasing at a dramatic rate. Marijuana 
intake can be accomplished in a variety of ways, including but not limited to smoking out of 
cigarette papers, water pipes, and vaporizers. However, many dental care providers struggle to 
make clinical and ethical judgements based on scientific evidence, rather than societal stigma. It 
is imperative for dentists to know consequences and be able to provide advice to patients in order 
to offer complete comprehensive oral care.  
 
METHODS: A meta-analysis strategy was used to synthesize information from 38 studies. 
Marijuana and topics in dentistry were manually searched in the PubMed and Google Scholar 
databases. Studies were chosen if they were published in peer-reviewed journals and the validity 
and credibility of the studies were examined. 
 
RESULTS: Marijuana use has shown to increase caries risk, periodontal risk, implant osseous 
integration failure risk, oral cancer risk, and pregnancy complications. Not only that, but due to 
the mind altering implications of being under the influence of marijuana, obtaining informed 
consent from high patients is high risk for misunderstandings and mismanagement. With that 
being said, marijuana has shown effective postoperative pain control, anxiolytic effects, and no 
significant local anesthetic interactions. Furthermore, many of the negative effects of marijuana 
may be controlled with proper home care and possibly a different way of ingesting it.  
 
CONCLUSION: Marijuana use has many studied negative and positive effects to dental patients, 
but studies in general are very limited due to federal law. However, the prevalence of marijuana 
use and its research is currently increasing. Therefore, oral care providers need to keep up with 
the research in order to provide the best comprehensive oral care. 
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Changes in hyoid bone position from 6 to 16 years: A longitudinal study 
 
Manraj Dhaliwal1, Umneet Kaur Banvait1, Divya Vadlamudi1, Jashandeep Kaur1, Kaiyuan Xu1, 
Mai Nguyen1 and Heesoo Oh1 
 
1Craniofacial Research Instrumentation Lab, Department of Orthodontics, University of Pacific, 
Arthur A. Dugoni School of Dentistry, San Francisco, CA 
 
OBJECTIVES: The aim of this study was to evaluate the relationship between hyoid bone position 
and morphologic characteristic parameters of oropharynx, maxilla and mandible 
 
METHODS: This is a mixed-longitudinal study using lateral cephalograms obtained from the 
University of Michigan Elementary and Secondary School Growth Study. The sample consisted 
of 678 subjects (326 males and 352 females) from age 3 to 18years and 2917 lateral cephalometric 
radiographs were studied. The lateral cephalometric landmarks were digitized independently by 
three judges and average values were recorded in numeric database in which cephalometric 
measurements were calculated by computer operation. Changes in hyoid bone position and 
measurements of the maxilla and mandible were evaluated at 4 time points at ages of 6, 9, 12, 16 
years. Pearson regression analysis was performed; measurements of the hyoid bone position were 
selected as independent variables and morphologic characteristic parameters of oropharynx, 
maxilla and mandible as the dependent variables.  
 
RESULTS: Significant negative correlation was found between the horizontal position of hyoid 
bone (Hyo_X) and mandibular plane angle, and oropharynx airway width at ages of 6, 9, 12 and 
16years. A positive correlation was found between Hyo_X and PNS_X at all four time points 
ranging from r=0.48 to r=72 (p<.0001). No difference was found in hyoid bone position between 
males and females.  However, there was a difference after puberty, with males growing more and 
for a longer period of time than females, and most specifically in regards to hyoid bone position 
in relation to the mandible. 
 
CONCLUSIONS: During the period of growth, the hyoid descends as the cervical vertebrae 
increase their height and posterior cranial base and mandible descend. The results revealed that a 
significant correlation was observed between the horizontal position of hyoid bone and the 
mandibular plane angle suggesting that more posterior position of hyoid bone is found in 
hyperdivergent skeletal facial type. 
 
 
This work was supported by NIH/NIDCR: R01 DE024732-01A1 and the AAOF Craniofacial 
Growth Legacy Collection. 
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Longitudinal cephalometric study of Naso- and Oropharynx growth from 3 to 
18 years  
 
Bindi Patel1, Yasamin Tarassoli1, Mohammad Feizizad1, Priya Patil1, Kunal Sood1 and Heesoo 
Oh1 
 
1Craniofacial Research Instrumentation Lab, Department of Orthodontics, University of Pacific, 
Arthur A. Dugoni School of Dentistry, San Francisco 
 
OBJECTIVES: The purpose of this study was to evaluate the growth of the soft tissue of naso- and 
oropharynx airway.  
 
METHODS: This is a mixed-longitudinal study using lateral cephalograms obtained from the 
University of Michigan Elementary and Secondary School Growth Study. The sample consisted 
of 678 subjects (326 males and 352 females) from ages 3 to 18 years and 2917 lateral 
cephalometric radiographs were studied. Conventional lateral cephalometric hard tissue and soft 
tissue naso- and oropharynx landmarks were digitized and analyzed to assess growth changes in 
the width of the naso- and oropharynx airway.  
 
RESULTS: The results of quantitative analysis showed that the majority of skeletal linear 
measurements increased with time. Nasopharynx airway width (distance from the superior soft 
palate to the pharyngeal wall) also increased steadily from 7.3 mm to 15.4 mm from age 4 to 17 
years. However, the lower part of oropharynx width at tongue base (OrP_T) and the tip of the soft 
plate (OrP_I) were different from than those seen for the skeletal hard tissue and nasopharynx 
measurements. Oropharynx airway width at the tongue base level (OrP_T) decreased from 14.9 
mm to 11.9 mm from ages 4 to 14 years and increased only about 0.5mm after that, between ages 
14 and 17 years.  No significant difference was observed in the oropharynx width between male 
and female until age 16 years; Both OrP_T (p=0.002) and OrP_I (p=0.003) at age 17 years were 
larger in males. No apparent growth peak was observed in naso- and oropharynx widths. 
 
CONCLUSIONS:  The results of this study suggest that the nasopharynx increase steadily from 5 
years of age and the lymphoid tissue on the posterior nasopharyngeal wall does not seem to follow 
Scammon’s curve of lymphoid tissue. Oropharynx airway width at the tip of the soft plate seems 
relatively stable, ranging 11-12mm from ages 14 to 17 years. 
 
 
This work was supported by NIH/NIDCR: R01 DE024732-01A1 and the AAOF Craniofacial Growth 
Legacy Collection. 
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Roles of endoplasmic reticulum stress in etiology of common diseases 
Pavithra Saikumar1*, Paul Kim1, Miroslav Tolar1, 2 and Marie Tolarova1 
1Department of Orthodontics, 2 Department of Biomedical Sciences, University of the Pacific, 
Arthur A. Dugoni School of Dentistry, San Francisco 
INTRODUCTION: Proteins are the major building blocks of structures forming a human body. 
Endoplasmic reticulum (ER) is the organelle, where synthesis and proper folding of proteins take 
place. However, various external and internal factors can disrupt its functioning thereby inducing 
ER stress. In response to a stressor, ER initiates Unfolding Protein Response (UPR), which 
serves as a salvage pathway to restore cellular homeostasis.   
OBJECTIVE: Our objective is to describe various causes of ER stress and different mechanisms 
undertaken by the cell to overcome this imbalance. Understanding of the molecular signaling 
pathways allow  us to understand the roles of  ER stress in the pathogenesis of various common 
diseases like Type 1 and Type 2 diabetes mellitus (DM), obesity, inflammatory bowel disease, 
fatty liver disease, and neurodegenerative disorders.  
METHODS:  Recent research articles on ER stress and common diseases were reviewed, 
information gathered, and summarized for this presentation.  
RESULT: In response to stress, UPR acts as a binary switch, decreasing protein translation and 
increasing chaperon-mediated protein folding to restore normal cell functions. But in the event of 
severe stress, it prepares the cell for apoptosis via caspases and cJNK. This pathway also leads to 
production of inflammatory mediators like Nuclear Factor-κβ, Interluekin-1β and Tumor 
Necrosis Factor-α. Other mechanisms are described for disease processes, such as a defect in 
UPR leading to accumulation of abnormal proteins as seen in neurodegenerative diseases or ER-
mediated apoptosis in Type 1 DM or ER-stress mediated inflammatory response in inflammatory 
bowel disease, fatty liver disease and obesity.  
CONCLUSION: There is no doubt that ER stress is involved in etiology of many common 
diseases. Learning how environmental factors act to cause the ER stress and how cells and body 
systems respond may help to improve the treatment and  in a long run, to lead to prevention of 
these diseases. 
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ATP and adenosine receptors modulate IL-1β secretion during 
Porphyromonas gingivalis infection 
 
Cássio Luiz Coutinho Almeida-da-Silva1,2, Erivan Schnaider Ramos-Junior1, Ana Carolina 
Morandini1, Brandon Triell Huynh1, Angela Hwang1, Ozge Carkan1, Shijun Li1, Ryan Park1, 
David M. Ojcius1, Robson Coutinho-Silva2 
 
1 University of the Pacific, Arthur Dugoni School of Dentistry, San Francisco, CA 
2 Universidade Federal do Rio de Janeiro, Rio de Janeiro, 21941-902, Brazil 
 
OBJECTIVES: Porphyromonas gingivalis (P. gingivalis) is a Gram-negative bacterium strongly 
associated with periodontitis. This pathogen induces pro- interleukin (IL)-1β synthesis by 
infected cells, but requires ligation of the P2X7 receptor by extracellular ATP (eATP) to trigger 
IL-1β release through NLRP3 inflammasome. We already demonstrated that eATP-induced IL-
1β secretion is impaired by P. gingivalis fimbriae via P2X7 receptor in macrophages. Here, we 
examined the effect of the activation of the purinergic signaling modulating IL-1β production 
during infection in macrophages. 
 
METHODS: Bone-marrow derived macrophages were obtained from C57BL/6 or P2X7-/- mice 
and infected with P. gingivalis or P. gingivalis-nucleoside-diphosphate-kinase (NDK) deficient 
strain in an MOI of 100 for 6h, 18h and 24h. IL-1β production and secretion was detected by 
western blotting and ELISA. Antibiotic protection assay quantified bacterial invasion in 
macrophages. ATP secretion was measured using a bioluminescent reaction. Macrophage 
ectoenzymes activity was measured by pyrophosphate degradation using a colorimetric assay. 
Real-time PCR after 2h of infection was performed to analyze adenosine receptors expression. 
 
RESULTS: We demonstrated P. gingivalis infection in macrophages requires eATP treatment 
and signaling via P2X7 receptor to promote IL-1β in 6h, 18h or 24h of infection. We showed P. 
gingivalis is able to induce pro-IL-1β production independently of P2X7 receptor in 
macrophages and that the pathogen infect wild-type and P2X7-/- macrophages in similar levels. 
Next, we showed P. gingivalis induces ATP secretion from macrophages after infection and that 
P. gingivalis-NDK as long as macrophage ectoenzymes degrade eATP thus favoring production 
of extracellular adenosine. Adenosine potentiated eATP-induced IL-1β release in infected 
macrophages via adenosine receptors, probably via A2A receptor.  
 
CONCLUSION: Together, our data demonstrate that purinergic signaling via P2X7 and 
adenosine receptors modulates eATP-induced IL-1β secretion in P. gingivalis-infected 
macrophages. 
 
This work was supported by FAPERJ scholarship to CLCAS, CNPq, and Funds from the Arthur Dugoni 
School of Dentistry. 
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NLRX1 modulates differentially NLRP3 inflammasome activation and NF-
kappaB signaling during Fusobacterium nucleatum infection 
 
Shu-Chen Hung1, Cássio Luiz Coutinho Almeida-da-Silva1,2, Ryan Park1, Angela Hwang1, 
Brandon Triell Huynh1, Ozge Carkan1, Shijun Li1, David M. Ojcius1 
 
1 University of the Pacific, Arthur Dugoni School of Dentistry, San Francisco, CA 
2 Universidade Federal do Rio de Janeiro, Rio de Janeiro, 21941-902, Brazil 
 
OBJECTIVES: NOD-like receptors (NLRs) play a significant role in regulation of host innate 
immunity, yet their role in periodontitis remains to be defined. NLRX1, a member of the NLR 
family that localizes to mitochondria, enhances mitochondrial ROS (mROS) generation. mROS 
can activate the NLRP3 inflammasome, yet the role of NLRX1 in NLRP3 inflammasome 
activation has not been examined. In this study, we revealed the mechanism by which NLRX1 
positively regulates ATP-induced NLRP3 inflammasome activation through mROS in gingival 
epithelial cells (GECs).  
 
METHODS: GECs were plated at 80% confluency and infected with F. nucleatum at an MOI of 
100 for 24h and treated with 5mM ATP during the last 1h of infection where indicated. NLRX1 
and control knock-downs in GECS were generated using lentivirus infection and selection of 
sh_RNA-expressing cells. NF-κB activation, mROS generation, ASC specks formation were 
detected and quantified by fluorescence microscopy. Caspase-1 activation was detected by 
western blotting, IL-8 production was measured using Real-time PCR. 
 
RESULTS: We found that depletion of NLRX1 by shRNA attenuated ATP-induced mROS 
generation and redistribution of the NLRP3 inflammasome adaptor protein, ASC. Furthermore, 
depletion of NLRX1 inhibited Fusobacterium nucleatum infection-activated caspase-1, 
suggesting that it also inhibits the NLRP3 inflammasome. Conversely, NLRX1 also acted as a 
negative regulator of NF-κB signaling and IL-8 expression.  
 
CONCLUSION: NLRX1 stimulates detection of the pathogen F. nucleatum via the 
inflammasome, while dampening cytokine production. We expect that commensals should not 
activate the inflammasome, and NLRX1 should decrease their ability to stimulate expression of 
pro-inflammatory cytokines such as IL-8. Therefore, NLRX1 may act as a potential switch with 
regards to anti-microbial responses in healthy or diseased states in the oral cavity.  
 
This work was supported by the National Institutes of Health, FAPERJ scholarship to CLCAS, and Funds 
from the Arthur Dugoni School of Dentistry. 
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Effects of lipoteichoic acid and lipopolysaccharide on SHED 
Benjamin D. Zeitlin1, 2, Ryan Yu1* and Takahiro Chino1 
 
1Department of Biomedical Sciences, University of the Pacific, Arthur A. Dugoni School of 
Dentistry, San Francisco, 2University of the Pacific Thomas J. Long School of Pharmacy, Stockton  
 
OBJECTIVES: Stem cells from human exfoliated deciduous teeth (SHED) are a readily 
accessible source of stem cells. SHED are exposed to pathogen associated molecular patterns 
(PAMPs), such as lipoteichoic acid (LTA) and lipopolysaccharide (LPS) during pulpal 
inflammation and subsequent tissue regeneration. However, little is known about effects of 
PAMPs on SHED. We examine effects of PAMPs on SHED viability and proliferation, we also 
report on SHED expression of Toll-like receptors (TLRs) and SHED growth factor secretion in 
response to LTA.  
METHODS: Viability, proliferation, TLR expression, and growth factor modulation were 
determined by trypan blue exclusion, WST-1 assay, flow cytometry, and antibody array, 
respectively. Statistics: ANOVA and Dunnett’s post-hoc test, n≥3 for all samples except antibody 
array. 
 
RESULTS: There was no significant reduction in viability over 48hrs for SHED exposed to graded 
doses of either LTA or LPS. SHED displayed no mitogenic effect from either LTA or LPS 48hr 
exposure. However, SHED proliferation was significantly inhibited by increasing doses of LPS 
but not LTA over the 48hr period (p<0.05). Flow cytometric analysis demonstrated SHED 
expression of TLR2 and TLR4. Interestingly, LTA 100ng/ml did modulate growth factor related 
protein secretion. Only 5 proteins were increased greater than 10% relative to controls, vascular 
endothelial growth factor receptor 3 (10%), insulin-like growth factor-1 (12%), vascular 
endothelial growth factor D (13%), placenta growth factor (17%) and stem cell factor (SCF, 29%). 
The majority of proteins were downregulated. Notably, the most highly downregulated protein 
was c-Kit, SCF cognate receptor (93%). 
CONCLUSIONS: In summary, there was no significant mitogenic response of SHED to LTA or 
LPS. Furthermore, we believe we are first to demonstrate TLR2 and TLR4 expression in SHED. 
We also identify a potential stem cell-specific regulatory response of SHED to LTA stimulation 
involving SCF and its soluble receptor. 
We thank University of Pacific Arthur A. Dugoni School of Dentistry for support through an intramural 
pilot grant. This work was presented at the 2017 AADR Annual Meeting, March 22-25, 2017, San 
Francisco, CA.  
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The CRISPR/Cas9 gene editing system to inactivate HIV: Non-specific effects 
 
Demi Pham1, Dong Song1, Jennifer Cheung2 and Nejat Düzgüneş2 
 
1Doctor of Dental Surgery Program and 2Department of Biomedical Sciences, University of the 
Pacific, Arthur A. Dugoni School of Dentistry, San Francisco, CA 
 
OBJECTIVES:  The long-term goal of our study is to inactivate the HIV-1 genome integrated into 
the chromosomes of host cells and eliminate the latent viral reservoir. The clustered, regularly 
interspersed short palindromic repeats (CRISPR)-CRISPR-associated protein (Cas9) system is 
able to target and cleave specific sequences of DNA, and enable the cell’s DNA repair system to 
restore the broken DNA strands. This procedure is error-prone and introduces new oligonucleotide 
sequences into the DNA.   
 
METHODS:  HeLa, HeLa-tat-III, and HeLa-tat-III/LTR/d1EGFP cells were seeded in 48-well 
culture plates 1 day prior to transfection, at a density of 1.5 x 105 cells per well in 1 ml of DME 
medium with 10% serum, 2 mM L-glutamine, and 1% antibiotics, and incubated at 37 degrees 
Celsius under 5% CO2. Alamar Blue was used to measure cell viability. The effect of the 
CRISPR/Cas9 system on LTR-driven gene expression was measured by employing the 
p3’BlueLTR-Luc plasmid (AIDSReagent, NIH) as a target, and measuring luciferase activity 
(Promega). pGS-gRNA encoding the different guide RNAs (gRNAs; 20 bp) and pSpCas9 
encoding Cas9, both driven by the human U6 promoter, were synthesized by GenScript.   
 
RESULTS:  HeLa-tat-III cells expressed 14-fold higher luciferase activity when transfected with 
pLTR-Luc compared to HeLa cells, indicating the importance of the HIV transactivator protein, 
Tat. Control, non-targeted gRNA+Cas9 did not affect Luc expression; however, Cas9 alone 
(without any gRNA), reduced Luc by 20-fold, revealing a non-specific inhibition of gene 
expression. gRNA-A and gRNA-B, targeting the HIV promoter (LTR) adapted from published 
works either had no effect or increased Luc expression. gRNA-C, designed in our laboratory, 
reduced Luc expression 3-fold in one experiment and slightly in another experiment, whereas 
gRNA-D had variable effects. 
 
CONCLUSIONS:  The enhancement of LTR-driven luciferase expression by the CRISPR/ Cas9 
system by some gRNAs was unexpected, and contradicts the hypothesis that this system, with 
gRNA targeted to the LTR, will inhibit the expression of luciferase driven by the LTR promoter. 
The observation that Cas9 alone without gRNA inhibited gene expression from pLTR-Luc is 
another non-specific effect. There may competition between the U6 and LTR promoters for 
cellular transcription factors. 
 
This project was presented at IADR/AADR March 25, 2017 (Abstract #3535) and funded by 
Research Pilot Project Award DRES03-Activity 112 from the University of the Pacific, Arthur A. 
Dugoni School of Dentistry 
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Targeting the EGF receptors on oral cancer cells with EGF 
 
Jennifer Cheung1, Takahiro Chino1, Krystyna Konopka1 and Nejat Düzgüneş1  
 
1Department of Biomedical Sciences, University of the Pacific, Arthur A. Dugoni School of 
Dentistry, San Francisco, CA 
 
OBJECTIVES: The epidermal growth factor receptor (EGFR) may be useful in targeting oral 
squamous cell carcinoma (OSCC) cells to deliver suicide genes or photosensitizers. Using 
confocal microscopy, we investigated the binding of fluorescent EGF to the OSCC cell lines, 
HSC-3, CAL27 and H357 compared to non-tumor gingival epithelial cells (GECs) and GMSM-
K, transformed human oral keratinocytes. Our long-term goal is to utilize EGF bound to 
liposomes encapsulating photosensitizers to target oral cancer cells for photodynamic therapy 
and potentially other anti-cancer therapies. 
 
METHODS: HSC-3, CAL27 and H357 cells were seeded in 24-well culture plates on glass 
coverslips one day prior to incubation, at a density of 2.0 x 105 cells per well in 1 ml of DME 
medium containing 10% fetal bovine serum, 2 mM L-glutamine, and antibiotics.  Non-tumor 
GECs and GMSM-K cells were seeded under the same conditions in keratinocyte serum-free 
medium supplemented with prequalified human recombinant EGF 1-53 and Bovine Pituitary 
Extract. Cells were incubated at 37 degrees Celsius under 5% CO2. Biotinylated EGF complexed 
to Alexa Fluor® 488 streptavidin was added at 1 µg/ml to the cells for 15 min to 1 h. Cells were 
then processed for imaging with a confocal microscope. 
 
RESULTS: GECs and GMSM-K cells showed minimal EGF binding after 15 min compared to 
HSC-3, CAL27 and H357 cells, which showed high levels of EGF binding as observed by the 
green fluorescence on the cell surface. With longer incubations of up to 1 h, perinuclear 
localization of EGF in OSCC cell lines was observed.  
 
CONCLUSIONS: Selective toxicity to OSCC cells may be achieved by targeting liposomes to 
the EGFRs on these cells, since non-cancer cell lines appear to express significantly lower levels 
of EGFRs.  Future studies will quantify bound EGF by flow cytometry, and the intracellular 
localization of EGF using fluorescent markers for organelles. 
 
This work was presented at IADR/AADR March 24, 2017  (Abstract #2182) and funded by 
Research Pilot Project Award DRES03-Activity 113 from the University of the Pacific, Arthur A. 
Dugoni School of Dentistry. 
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The role of adenosine receptors in the osteoblast differentiation – preliminary 
results 
Soroush Ghaffarpour1*, Michael Pedram1, Erivan S. Ramos-Junior2, David M. Ojcius2 and Ana 
Carolina Morandini2 
1Doctor of Dental Surgery Program, 2Department of Biomedical Sciences, University of the 
Pacific, Arthur A. Dugoni School of Dentistry, San Francisco, CA 
OBJECTIVES:   Adenosine is mainly derived from the release and metabolism of adenine 
nucleotides following diverse stimuli, including cellular stress, tissue injury and inflammation. 
Recent studies have advanced our understanding about the critical role of purinergic signaling in 
the distinct phases of inflammation and also in the control of bone metabolism. However, little is 
known  about  the  influence  of  purinergic  signaling  in  the  odonto/osteogenic  differentiation 
driving the “plasticity” of oral ectomesenchymal stem cells such as dental pulp stem cells 
(DPSCs). The main goal of this project is to characterize the role of adenosine receptors in 
odonto/osteogenic differentiation of human DPSCs cultured in osteogenic conditions. 
METHODS:  DPSCs were cultured in osteogenic differentiation medium for different time 
points. Relative mRNA expression for adenosine receptors, such as A2a and A2b, was 
investigated through RT-qPCR.  DPSCs with or without a pan-agonist for adenosine receptors 
(NECA 0.1, 1 and 10 μM) were compared regarding the relative protein abundance of the 
osteogenic marker, osteopontin, by Western Blot. Also, alkaline phosphatase activity was 
performed as a functional assay. 
RESULTS:  Our preliminary results suggest that osteogenic differentiation upregulated mRNA 
expression of A2a and A2b in DPSCs. Also, stimulation of A2a and A2b by NECA increased 
both early and late osteogenic markers such as alkaline phosphatase activity and osteopontin 
expression, respectively. 
CONCLUSIONS:  This project has just started to elucidate the effect of adenosine in dental pulp 
stem cells differentiation into osteoblasts.  It will potentially underscore the therapeutic 
importance of adenosine in regulating bone metabolism. 
This work was supported by Research Grants to ACM Award 01-Activity 333 from the Arthur A. 
Dugoni School of Dentistry. 
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Susceptibility genes in the etiology of nonsyndromic cleft lip and palate 
anomalies 
 
Serin Lee1*, Shubdeep Dhillon2, Julian Shen1, Ashley Kim1, Mirek Tolar2,3 and Marie M. 
Tolarova2 
 
1Doctor of Dental Surgery Program, 2 Department of Orthodontics and 3Department of 
Biomedical Sciences, University of the Pacific, Arthur A. Dugoni School of Dentistry, San 
Francisco, CA  
 
OBJECTIVES: Several susceptibility genes (AKA candidate genes) MTHFR, TGFA, IRF6, 
MSX1, TGFB3 and others have been found associated with nonsyndromic cleft lip with or 
without cleft palate (NCL/P), one of the most common birth defects around the world. Among 
these genes, Interferon Regulatory Factor 6 (IRF6), a member of the IRF family of transcription 
factors, known to play an important role in orofacial development, has been found associated 
with NCL/P. Several studies have established IRF6 mutations as a monogenic cause of 
syndromic cleft lip and palate, namely Van der Woude syndrome. In NCL/P, IRF6 may be part 
of a complex multifactorial etiology. Our objective is to conduct a pilot study to determine, if 
IRF6 gene variants are associated with NCL/P in Karaikal, India. 
 
METHODS: A case-control design (cases = 50; controls = 44) was chosen for this pilot study. 
The group of cases comprised 15 cases of bilateral nonsyndromic cleft lip and palate (NCLP), 15 
cases of unilateral NCLP on the left side, and 15 cases of unilateral NCLP on the right side. The 
control group consisted of 22 males and 22 females from the same location. We included five 
additional cases with Van der Woude syndrome. DNA was isolated from dry blood blots on filter 
paper. IRF6 rs2235371 variant was analyzed using rtPCR and genotype proportions and allele 
frequencies were compared between cases and controls. 
 
RESULTS: The mutated allele T of IRF6 rs2235371 variant was rare in our samples. Even 
slightly higher in controls compared to cases (cases: T=0.12, C=0.88; controls T=0.1364, C= 
0.8636). There was no homozygote TT in cases and 2 were observed in control sample. In cases, 
76% had the CC genotype, 24% had the CT genotype, while in controls, 77.3% had the CC 
genotype, 18.2% had the CT genotype, and 4.5% had the TT genotype.  There was no 
statistically significant difference between genotype distributions, neither between allele 
frequencies of cases and controls. There are some interesting differences seen – like the highest 
frequency of T alleles in right side unilateral cases (T=0.1667), however again not significant. 
Our results warrant expansion of our study with a larger sample size. 
 
CONCLUSIONS: There is no study exploring association of IRF6 variants with NCL/P in India. 
Results of this study suggest feasibility of our approach, and that association of the IRF6 gene 
variant with NCLP in India needs to be further clarified. Our study will continue analyzing IRF6 
rs2235371 variant on a larger sample of cases and controls and also analyzing other IRF6 
variants. 
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The role of IL-1β in ectonucleotidases and adenosine receptors expression 
by human gingival fibroblasts – preliminary results 
 
Michael Pedram
1
*, Soroush Ghaffarpour 
1
, Erivan S. Ramos-Junior
2
, Miroslav Tolar
2
and 
Ana Carolina Morandini
2
 
 
1
Doctor of Dental Surgery Program and 
2
Department of Biomedical Sciences, University 
of the Pacific, Arthur A. Dugoni School of Dentistry, San Francisco, CA 
 
OBJECTIVES: Adenosine tri-phosphate (ATP) is strongly involved in inflammation not only 
by acting on cells of the immune system but also by exerting its activity on cells of the 
microenvironment. During inflammation, stressed cells can release ATP to the extracellular 
medium and this ATP can be hydrolyzed to adenosine by the action of ectonucleotidases, such 
as CD39 and CD73. It was previously reported that ATP inhibits IL-1β-induced matrix 
metalloproteinases through the action of CD39 in primary human gingival fibroblasts 
(HGF). Also, it has been documented that CD73 expression in HGF is involved in adenosine 
production by HGF.  However, little information is available on the influence of IL-1 in the 
expression of CD39, CD73, as well as adenosine receptors (ADORA) in HGF. Here, we 
hypothesize that IL-1 signaling is involved in the CD39, CD73, and adenosine receptor 
expression by HGF. 
 
METHODS: Primary human gingival fibroblasts were isolated from gingival explants of 
healthy patients after obtaining informed consent. Gingival tissue was cut into small pieces 
and then cultured in Dulbecco’s modified Eagle’s medium (DMEM) with 10% heat-
inactivated fetal bovine serum and antibiotics. Cells were used in passage 5 as sub confluent 
monolayers for experiments. After 2h, 4h or 6h of IL-1β stimulation (1ng/mL) total cellular 
RNA was extracted and reverse transcribed for quantitative polymerase chain reaction (qPCR) 
experiments. We evaluated mRNA expression of CD39, CD73, adenosine receptors (ADORA) 
A2a and A2b. 
 
RESULTS: Even though neither CD39 nor CD73 were modulated after IL-1β stimulation, 
adenosine receptors showed increased mRNA levels. IL-1β induced peak mRNA expression 
for both A2a and A2b after 4h. 
 
CONCLUSIONS: This project has just started to unveil the role of IL-1β stimulation in the 
expression of important ectonucleotidases involved in the ATP breakdown in the 
inflammatory environment. It is expected that these results will contribute to a better 
understanding of how purinergic signaling can influence the response of numerous cells of the 
connective tissue. 
 
This work was supported by Research Grants to ACM Award 01-Activity 333 from the Arthur 
A. Dugoni School of Dentistry. 
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The expression of the BDNF family of neurotrophic factors in dental pulp stem 
cells within adult teeth 
Patrick Suezaki1*, Der Thor2 and Nan (Tori) Xiao2 
1Doctor of Dental Surgery Program and 2Department of Biomedical Sciences, University of the Pacific, 
Arthur A. Dugoni School of Dentistry, San Francisco 
OBJECTIVES: The brain derived neurotrophic factor (BDNF) family is one of the many neurotrophic 
factors implicated in human Neurogenesis.  BDNF expression from DPSC cells may have an effect on 
differentiation and survival of the pulp tissues found in teeth after trauma.  Through this experiment, we 
show that DPSC cells express and release BDNF to its surrounding tissues and show the presence of other 
ligands important to the BDNF signaling pathways. 
 
METHODS: Human DPSCs cells were gift from Dr. Songtao Shi, Chair and Professor of Department of 
Anatomy & Cell Biology, School of Dental Medicine University of Pennsylvania. PCR: RNA was isolated 
from the stem cells using TRIzol Reagent [Life Technologies, California]. cDNA was transcribed from the 
purified RNA via reverse transcription. DNA was amplified from cDNA through polymerase chain reaction 
(PCR). Western Blot: Cells were collected and processed for protein. 50 µg total protein was resolved by 
SDS-PAGE and transferred to nitrocellulose membranes.  Blots were blocked and probed with TrkB 
antibody (abcam).  Image was captured with Genesnap. Immunofluorescent staining: DPSC were cultured 
on coated coverslips, fixed and stained. The images were acquired using Leica TSC SPE confocal 
microscope. ELISA was performed following the manufacturer’s instruction (Abcam). Serum free culture 
medium was concentrated and incubated overnight in the ELISA plate.  Signals were read at 450nm and 
the concentration of each sample was calculated based on the standard curve. 
 
RESULTS: The following genes were present on the gel at respective base pair (bp) measurements for the 
DPSC tooth samples: actin at 150 bp, Ngf at 150 bp, Bdnf at 100 bp, Ntf3 at 300 bp, Ntf4/5 at 200 bp, TrkC 
at 125 bp, P75 at 150bp.  We did not see bands present for TrkA and TrkB in the PCR. In our ELISA, we 
saw a significant amount of BDNF present in the serum in the overnight secretion study. We further 
confirmed that DPSC express BDNF through immunofluorescent staining.  The western blot showed 
positive bands for TrkB.  
 
CONCLUSIONS: Through this experiment, we were able to confirm through PCR the presence of RNA 
for Ngf, Bdnf, Ntf3, Ntf4/5, TrkC and P75.  We further confirmed the presence of BDNF through the 
ELISA and the Immunofluorescent staining.  In the western blot, we found positive bands for Trk B receptor 
protein across all of the DPSCs from different donors.  Future experiments should include utilizing different 
primer pairs for the PCR for Trk A/B due to the initial primers not being optimal for the PCR.  We should 
also include Western blots data for BDNF to further confirm the presence of BDNF.  Additionally, we can 
further investigate the changes in neurotrophic factors regulating DPSC under normal physiological and 
stressful conditions, to see the effect of exogenous neurotrophic factors on both stressed and non-stressed 
DPSC. 
 
This work is supported by Research Enhancement Award 03-Activity 108 from the University of the 
Pacific, Arthur A. Dugoni School of Dentistry 
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A modified “wound healing” model – human dental pulp stem cells cultured 
in a hypoxic environment  
Schuyler Tang1*, Isabel Kwon1, Marie Tolarova2, Miroslav Tolar2, 3 
1Doctor of Dental Surgery Program, 2Department of Orthodontics, 3Department of Biomedical Sciences, 
University of the Pacific, Arthur A. Dugoni School of Dentistry, San Francisco, CA 
OBJECTIVES:  Tissue regeneration during wound healing resembles, in some aspects, tissue formation 
during prenatal development. In particular, tissue regeneration and tissue prenatal development are sensitive 
to oxygen supply. It is intriguing that developmental anomalies such as cleft lip and palate and congenital 
heart defects may result from a local prenatal transient lack of oxygen supply. Thus, an in vitro study of 
“wound healing” in hypoxic environment may have implications not only for tissue recovery after traumatic 
injury, but also for pathogenesis of developmental abnormalities.  
We are interested in using dental pulp stem cells (DPSCs) exposed to severe hypoxia as a model for 
development of craniofacial anomalies. DPSCs are appropriate for this task, because they share the common 
neural crest cell origin with tissues forming the maxilla.  
METHODS: Using a disposable scalpel blade, a sterile silicone foil (Grace Biolabs) was hand-cut into strips 
2 mm, 3 mm, and 4 mm wide and 5-6 mm long. The strips were transferred into petri dishes (Falcon, 35 
mm diameter): one pair of plates had only 2 mm strips, one pair had only 3 mm strips, and one pair had 
only 4 mm strips. One plate from each pair was used as a control, another plate was experimental. All the 
plates were seeded with DPSCs (1 million cells per dish, Celprogen) in alpha MEM supplemented with 
10% human serum, L-glutamine and penicillin/streptomycin mixture and incubated at 37.0ºC, 5.0% CO2, 
99% humidity,  normoxia (21% O2) for 2 days. After 2 days, growth medium was changed, silicone strips 
were removed, and all plates were incubated for another 12 hours. Then, the three experimental plates were 
placed in a hypoxic chamber (Biospherix) with 0.5% O2 for 6 hours before being returned to normoxia 
(21% O2). Three control dishes were incubated only in normoxia (21% O2). Pictures of selected fields of 
control and experimental cultures were taken every 24 hours for another three days (40x magnification). 
Image J (NIH/NIDCR) will be used for a quantitative evaluation of gaps’ areas covered by cells. 
RESULTS:  Through culturing of DPSCs, two cell phenotypes became apparent: round-shaped and spindle-
shaped. Under normal conditions, darker, spindle-shaped cells dominated cultures. During 12 hours after 
removal of silicone strips, the cells slightly advanced into the gap space from the margin. After three days 
of cultivation of the control plates, spindle-shaped cells predominated in culture and started filling the gap, 
while round-shaped cells spread throughout the dish. In the plates exposed to hypoxia for 6 hours and then 
cultivated for three days, cells in the monolayer outside of the gap margin were mostly round-shaped and a 
mass detachment was seen after 48 hours, while cells immediately inside of the gap margin were spindle-
shaped and exhibited apparent migration and proliferation. A degree, to which normoxia and hypoxia 
affected closure of the gaps has not yet been quantified.  
CONCLUSIONS:  We have established the basic conditions under which a “wound healing” model can be 
assembled, followed and evaluated.  Further study is warranted to quantitatively determine  the effects of 
hypoxia on DPSCs  and to characterize the round-shaped and spindle-shaped cell phenotypes in more detail.  
 
This pilot study was supported by DRES03 
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Geometeric morphometric assessment of mandibular shape in 6.0-8.0 Year 
Olds 
 
Tiffany Tran1*, Hee Soo Oh2, and Gary D. Richards3 
 
1Doctor of Dental Surgery Program, 2Department of Orthodontics, and 3Biomedical Sciences, 
Arthur Dugoni School of Dentistry, University of the Pacific, San Francisco, CA. 
 
OBJECTIVES: We employ geometric morphometrics methods to explore three-dimensional data 
in an effort to delineate idiosyncratic and progressive growth variation in 6.0-8.0 year old 
mandibles. 
 
METHODS: We used a Microscribe digitizer to collect 39 three-dimensional landmarks from 45 
mandibles (Institute for Craniofacial Study, UOP).  To assess developmental age we; CT 
scanned the mandibles, visualized teeth as isosurfaces/volume renderings, and assigned ages 
based on the tooth calcification sequence of Schour and Massler.  Age groups were constrained 
to ages 6.0-8.0 years.  3D coordinate data were analyzed with Morphologika.  Shape was 
explored using Principle Components Analysis on Procrustes-aligned shape variables. 
 
RESULTS: Principle components (PC) 1-2 explain 18.5 and 12.0% of the variance, respectively.  
PC2-PC3 explain a further 9.6 and 8.0% of the variance, respectively.  PC1 drifts to more 
positive scores between ages 6.0-6.5 years, but stabilizes after 7.0 years.  This PC indicates that 
the corpus-to-ramus angular relationship is becoming more obtuse in ages 6-7.0 years.  The 
dimensions comprising PC1 are stable between groups but idiosyncratic variation increases in 
ages 7-8.0 years.  PC2 scores indicate little growth between groups but significant change in the 
range of idiosyncratic variation related to corpus width.  PC3 shows substantial laterally-directed 
growth of the coronoid process region and a concomitant anterior progression of the chin related 
to idiosyncratic variation but little in the way of progressive age differences. 
 
CONCLUSIONS: Geometric morphometric methods allows visualization of the range of 
idiosyncratic variation in specific age groups but also the type and degree of shape change 
between minor increments of age. 
 
This work was presented at the 95th General Session International Association for Dental Research, San 
Francisco, CA March 22-25, 2017. 
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Nanovesicles in dental diagnostics and therapy 
 
Aeen Aflaatuni1*, Rohan Toor1* and Benjamin D Zeitlin2 
 
1Doctor of Dental Surgery Program; 2Department of Biomedical Sciences, University of the 
Pacific, Arthur A. Dugoni School of Dentistry, San Francisco 
(*presenting - equal effort) 
 
OBJECTIVES: Exosomes are recently characterized nanometer sized vesicles, released by all 
cells - including diseased cells and infective microbial cells - that contain patterns of proteins, 
nucleic acids and lipids that may be unique to their source tissue or disease vector. Their 
biological roles are broad but include cell to cell communication, cell reprogramming, immune 
control, control of hard tissue formation and blood clotting. Here we outline the current state of 
knowledge of exosomes as a diagnostic and therapeutic tool of relevance to dentistry. 
 
METHODS: A selective review of the literature was performed using Pubmed and Google 
Scholar. Search terms included “dental exosome” “saliva* exosome” “exosome AND 
diagnostics”.  
 
RESULTS: We describe the mechanisms of exosome function and reveal emerging importance 
of exosomes to dental and medical diagnostic science in the era of personalized or targeted 
therapies. 
 
CONCLUSIONS: The unfolding science of patient derived nanovesicles holds real potential for 
point-of-care diagnostics and the devices under development right now will certainly be joined 
and expanded on in the near - and not so near - future. 
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A new landmark and modification of the standard inferior alveolar nerve 
block injection 
Robin Lambert1*, Riddhima Suri1*, Rachael Prokes1, and Gary D. Richards2 
 
1Doctor of Dental Surgery Program, 2Department of Biomedical Sciences, Arthur A. Dugoni 
School of Dentistry, University of the Pacific, San Francisco, CA. 
 
OBJECTIVES: Nerve block anesthesia is employed to serially block the inferior alveolar (IA), 
mylohyoid, and lingual nerves. Success rates range broadly (13-98%). To improve IA success 
rates we test a new landmark that is stable and consistently visible in the oral cavity. Here we: 1) 
test the ability of the landmark to guide needle placement, 2) test different mandibular opening 
positions, and 3) identify anatomical variations that impact needle placement. 
 
METHODS: We CT scanned a geographically diverse sample of adult skulls (n=26). The 
dentition varies from complete to edentulous, with M3/3 erupted or unerupted. Virtual mandibles 
were duplicated. Condylar heads of one model were aligned for maximum opening (~40-45mm) 
with translation; the other slightly closed (~30-35mm) without translation. Oblique orthoslices 
through the interproximal surfaces of the LP3-4 and the maxillopterygoid junction mimics the 
injection pathway. The coronoid notch set injection height. 
 
RESULTS: Assessment of the maxillopterygoid junction as a landmark for insertion shows the 
needles path terminates just superior to the mandibular foramen in 73% of cases (19/26: 
maximum opening/positioned on eminence). In 19.2% of cases (5/26), the plane terminated near 
or just posterior to the ramus. Neither geographic variation nor the presence/absence of the 
M3/3’s impacted this relationship.  
 
CONCLUSIONS: Use of this technique holds the potential to greatly simplify IA blocks.  
However, the reasons for the observed variation in needle termination are currently obscure. 
Clarifying relationships between landmarks employed in block procedures and anatomy relevant 
to achieving anesthesia should lead to more standardized, patient-centered techniques and 
improved success rates. 
 
This work was supported by funding previously obtained from Dr. Richards. This work was 
presented at the ASDA District 11 meeting in Irvine, CA in October, 2015 and San Francisco 
Dental Society Meeting Poster Presentation on March 2, 2016. 
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VoiceThread promotes student centered learning by improving student 
discussion 
 
Ruidan Ma1*, Jessie Yu1, Meixun Zheng2, Nan Xiao3 and Der Thor3 
 
1Doctor of Dental Surgery Program, 2Department of Dental Practice, 3Department of 
Biomedical Sciences, Arthur A. Dugoni School of Dentistry, University of the Pacific, San 
Francisco, California, USA 
 
OBJECTIVES: To determine if VoiceThread can be used to effectively facilitate the discussion 
of new course content. 
 
METHODS: Dental school students presented in groups through VoiceThread to review 
physiology and explain new content on pathologies. Students also posted comments/questions on 
different slides of the presentations. 126 (88.73%) of the students reviewed their experience 
through online survey afterwards. 
 
RESULTS: VoiceThread allows more time for discussion than in-class format and students are 
participating beyond the requirement. Over twice as many as questions/comments were directed 
at pathophysiology (4.36 question/comment per slide) compared to physiology (2.17 
question/comment per slide). Post-activity survey result indicates that 75% of students think that 
VoiceThread allows them to better participate in discussions than in-class format.  
 
CONCLUSION: The finding suggests that VoiceThread can be used to facilitate student’s 
learning on new content. The increased discussion in pathophysiology also suggests that 
VoiceThread can facilitate higher level learning. Students like the ability to prepare thoroughly 
for discussions using VoiceThread 
This work was presented at the 2017 American Dental Education Association Annual Session & 
Exhibition, March 18-21, 2017, Long Beach, CA and American Association for Dental Research 
SF Section Research Symposium, April 19, 2017, San Francisco, CA. 
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The role of neurotrophic factors in dental pulp stem cells 
 
Kamille Mercado1* and Nan (Tori) Xiao2 
 
1Doctor of Dental Surgery Program, 2Department of Biomedical Sciences, University of the 
Pacific, Arthur A. Dugoni School of Dentistry, San Francisco 
 
OBJECTIVES: Neurotrophic factors are growth factors that can nourish neurons and promote 
neuron survival and regeneration. These factors include NGF, BDNF, NTs and the glial cell 
derived neurotrophic factors (GDNF) family. Besides GDNF, the family also includes neurturin 
(NRTN), artemin (ARTN) and persephin (PSPN). Dental pulp stem cells (DPSCs) are 
multipotent mesenchymal cells that can differentiate into different cells originally derived from 
ectoderm, mesoderm and endoderm. Researches indicate that human DPSCs are able to 
differentiate into neuron, blood vessel, dentin, bone and adipose tissue under appropriate 
conditions. These properties make DPSCs a promising resource for stem cell therapy. This study 
aims to investigate the role of neurotrophic factors in the DPSCs. The hypothesis is that 
neurotrophic factors promote the DPSC proliferation, and may also be involved in DPSC 
migration and differentiation.  
 
METHODS: Human DPSCs cells were a gift from Dr. Songtao Shi, Chair and Professor of the 
Department of Anatomy & Cell Biology at University of Pennsylvania, School of Dental 
Medicine. DPSC mRNA was extracted from samples of five different patients, and reverse 
transcripted into cDNA. Primer sequences were designed with Primer3web online software. 
Using Quantitative PCR, the expression of the neurotrophic family members and receptors in the 
DPSC were determined. Quantitative PCR was performed on the cDNA samples using a 7900HT 
detection system (Applied Biosystems). All PCR reactions were carried out in triplicate. 
Quantification of the samples was calculated with the threshold cycle by ΔΔCt method. 
Immunofluorescent staining images were acquired using a Leica TCS SPE confocal microscope. 
Over a 24-hour period, scratch assays with increasing concentrations of PSPN neutrophic factor 
were produced. Scratch assay images were acquired using a Leica DMiL inverted microscope. 
 
RESULTS: The GDNF family of neurotrophic factors and receptors were expressed in the 
cytoplasm of the DPSCs. Recombinant hPSPN, which was most highly expressed along with its 
receptor in these samples, appeared to increase DPSC migration. 
 
CONCLUSIONS: Preliminary data indicated that neurotrophic factor PSPN has a dose 
dependent effect on the DPSCs’ migration. Thus, the GDNF family of neutrophic factors appears 
to have a chemotactic effect that draws stem cells to a certain site. The future direction is to 
investigate the effect of different neurotrophic factors on DPSC behavior, and the downstream 
signaling pathways involved in the process. This work will be important to understand the 
molecular mechanism of the dental pulp regeneration post trauma and pulpectomy. This will also 
shed light on the potential application of neurotrophic factors and DPSCs in other adult tissue 
regeneration, including wound healing. 
 
This work was supported by grants from the University of the Pacific, Arthur A. Dugoni School 
of Dentistry. We thank Dr. Songtao Shi (University of Pennsylvania) for sharing the DPSC cells. 
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Diametral tensile strength and cost-effectiveness of commercially available 
fiber posts  
 
Alex Chaney1, Karen A. Schulze2, Patrick Roetzer2, Gina Chann2, Hanadi Alenezi2 and 
Mouchumi Bhattacharyya3 
 
Doctor of Dental Surgery Program and 2Department of Integrated Reconstructive Dental 
Sciences, University of the Pacific, Arthur A. Dugoni School of Dentistry, San Francisco, CA; 
and 3Department of Mathematics, University of the Pacific, Stockton, CA. 
 
OBJECTIVES: The goal in this study was to evaluate the difference of diametral tensile 
strength(DTS) obtained from commercially available fiber posts for cementation in root canals. 
The price of each fiber post was then compared with the DTS to evaluate the cost-effectiveness. 
The null hypothesis was that there is no difference between the cost-effectiveness among the 
manufacturers. 
 
MATERIALS AND METHODS: Commercially available fiber posts from 12 different 
companies were selected (size 1.5 in diameter). The following manufacturers and post types have 
been included in the study. 3M ESPE–RelyX Fiber Post; Synca-Biolight DUAL; Denmat–Core-
Post; GC–Fiber Post; Danville–Ice lite; RTD–Macro-Lock Post X-RO; Ultradent–Unicore; 
VOCO–Rebilda Post; Kerr Achromat-Axis; Bisco-D.T.Light-Post; Pentron-FibreKleer; Henry 
Schein-Precision Post. All posts can be used for build-up placements after root canal 
performance. Ten posts from each group were sectioned perpendicular to the long axis with a 
slow-speed-diamond saw (Buehler) to obtain 1mm thick slices from the parallel end of the post. 
The slices were then subjected to a diametral tensile strength test in a universal testing machine 
(INSTRON-1011) at a crosshead speed of 1mm per min until failure in static testing mode. 
Regression analysis using R statistical software has been used at a 95% confidence interval. 
Prices have been compared to mean strength values to determine the cost-effectiveness of the 
fiber posts. 
 
RESULTS: Average diametral strength values in MPa (±stdev) have been evaluated. A statistical 
significant difference among groups has been found p= 2e-16. The three most cost-effective 
manufacturers were: Henry Schein, RTD and Pentron  with 0.21, 0.22, 0.23, respectively. The 
null hypothesis was rejected. 
 
CONCLUSION: RTD had the highest DTS while Henry Schein had the best cost-effectiveness. 
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Zirconia as a restorative material 
Alia Baydoun1, Avni Bhula1, Rhutvi Virani1*, Sarwat Zaffer1 and 2Richard Garcia 
 
1Doctor of Dental Surgery Program and 2Department of Integrated Reconstructive Dental 
Sciences, University of the Pacific Arthur A. Dugoni School of Dentistry, San Francisco, CA 
 
OBJECTIVES: Zirconium, a naturally occurring element, when combined with oxygen becomes 
Zirconia, an extremely strong and biocompatible material that can be suitably used in dentistry. 
This literature review analyzes zirconia as a dental restorative material for crowns, bridges and 
implants.  
METHODS: A systematic search was conducted through PubMed, Science Direct, and Google 
Scholar to identify literature from 2011 to 2016. In addition, a hand search of relevant dental 
journals was performed and reference lists of culled articles were screened to identify 
publications. The University of the Pacific Arthur A. Dugoni School of Dentistry Lab was also 
contacted to gain current information about the uses of zirconia here at the dental school.  
RESULTS: Currently, 3mol% yttrium – stabilized zirconia, in pure tetragonal phase can be used 
as a restorative material for crowns, bridges and implants. Zirconia is differentiated from other 
ceramics by its transformation toughening property. The traditionally opaque material is now 
being processed to increase its translucency so that the material will be more acceptable in 
esthetic areas of the mouth. Furthermore using specific bonding systems to create surface 
roughness along with dual cured resin cements has proven to increase bond strength. From a 
biological point of view, all ceramic metal-free implants has demonstrated ultra-
biocompatibility, less inflammatory infiltrate, excellent esthetics and a low affinity for bacterial 
plaque. Early failure rates of zirconia implant systems developed and tested so far were generally 
higher compared to titanium implants. 
CONCLUSION: Monolithic zirconia will become a dominant choice for the majority of crown 
and bridge restorations. Zirconia restorations do not match the bond strengths with that of 
lithium disilicate restorations and hence this is an area for further development for the use of this 
material. More clinical investigations with regards to zirconia implants need to be carried out to 
identify all relevant technical and biological factors with impact on success and patient 
satisfaction. 
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Dental erosion and tooth wear 
 
Bhavik Makwana1*, Nidhi Vyas1* and Shika Gupta2 
 
1 International Dental Studies Program and and 2Department of Integrated Reconstructive 
Dental Sciences, University of the Pacific Arthur A Dugoni School of Dentistry, San Francisco, 
CA 
 
With aging, the physiologic function causes wear of teeth. Though, sometimes undue conditions 
prevail in the mouth causing them to wear faster. These conditions could be caused due to 
erosion due to acidic environment in the mouth, or parafunctional activity. Based on the pattern 
of the wear, they are of the following basic types: abrasion, abraction and attrition. Abrasion is 
usually seen in the cervical region of the teeth. Vigorous tooth brushing with high pressure is 
thought to be the cause of this. Abfraction is also caused in the facial cervical region due to 
flexural stresses caused by parafunction. It could be a c-shaped or a v-shaped defect based on the 
functional or non-functional cusps. Attrition is the most prevalent wear on the occlusal and 
incisal surfaces. It is physiological or could be accentuated by parafunction or erosive oral 
environment. All these conditions can be complicated by plaque accumulation and decay. 
Sometimes, presence of defected enamel or dentin can also affect the rate of wear and erosion, 
like, amelogenesis imperfecta, dentinogenesis imperfecta; and similar genetic syndromes. 
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The biology, prevention, diagnosis and conservative treatment of dental caries 
A review of newer advances in the field 
 
Aparna Manikkath1, Udeeksha Sankaran1, Lakshmi Vishwanat1, Chandana Vundavalli1 
and 2Gitta Radjaeipour 
 
1International Dental Studies Program, and and 2Department of Integrated Reconstructive Dental 
Sciences, University of the Pacific, Arthur A. Dugoni School of Dentistry, San Francisco, CA 
 
OBJECTIVES: Dental caries is a multifactorial, biofilm and pH mediated disease that affects 
people of all ages and disproportionally affects certain populations at epidemic proportions. 
Despite the overly optimistic claims of success in elimination of the disease, it still continues to 
torment a large portion of the population. The relationship between demineralization and 
remineralization can tip the caries balance in either direction- either towards arrest of the disease, 
or progress of the disease. Restoring teeth that are cavitated does not resolve the disease. Caries 
management by risk assessment (CAMBRA) is an evidence-based model intended to provide 
dentists with a protocol for diagnosis, treatment, and prevention of caries by assessing and 
addressing a patient’s overall oral health, particularly the caries risk. 
 
METHODS: A comprehensive review of dental and medical literature was completed seeking 
evidence for current advancements in the dental caries process and prevention strategies. A search 
of peer-reviewed literature was undertaken using PubMed, CDA journals, and international dental 
journals with a focus on evidence-based research articles published between 2012 and 2016. 
Randomized controlled trials, longitudinal experimental clinical studies, and review articles were 
researched. Data supporting the advancements in dental caries, its process and prevention 
strategies were sought. 
 
RESULTS: The literature demonstrates that there are a variety of strategies available based on 
current data. The number of clinicians that are actually implementing the prevention model of 
treatment is still limited.  
 
CONCLUSION: Current research has given us a greater understanding of the caries disease 
concept and advancements in caries diagnosis modalities. Now, carious lesions are being detected 
at the very initiation of demineralization. This has helped make our preventive strategies more 
effective. The challenge now is to detect lesion activity at a threshold that leads to appropriate 
early intervention but also not overtreatment.  
 
 
 
 
 
 
34 
 
ADEA academic dental careers fellowship program experience 
 
1Sneha Mirchandani* and 2Shika Gupta 
 
1International Dental Studies, 2Department of Reconstructive Dentistry, University of the 
Pacific, Arthur A Dugoni school of Dentistry, San Francisco 
 
OBJECTIVES: 
• To gain an insight into the life of a dental educator 
• To establish a successful mentee-mentor relationship 
• To explore different options for teaching and faculty positions available following a DDS 
education 
 
METHODS: 
Identified a faculty mentor, Dr. Gupta, who is passionate about education and is willing to spare 
the time and resources to be an academic career guide. To know what motivates people to 
become educators, and what different paths did they take to get to where they are now, I planned 
to interview 10 faculty members who hold various different positions and learn from their 
journey and experiences. I also obtained an Institutional Review Board (IRB) approval to be able 
to conduct surveys involving students, faculty and alumni. Together with my mentor, I 
formulated a teaching assignment schedule to be able to observe and assist in various fields of 
education. My teaching assignment schedule: 
• Clinical: Observe and help Dr. Gupta as a clinical instructor 
• Didactic: Presentation to the first and second year dental students as part of the 
reconstructive dental care course 
• Laboratory: Instructor in the simulation laboratory for basic procedures in fixed 
prosthodontics and operative dentistry for first and second year dental students 
• Small group presentation to first year dental students as part of the integrated clinical 
sciences course 
 
RESULTS: 
The program allowed me to realize what to expect as an educator in terms of working on 
curriculum and programs as part of the behind-the-scenes process. Personalized instruction 
methods work best when working in a one-on-one environment like the pre-clinical laboratory 
and clinic. Preparation for the teaching session is more important than the actual session itself. 
There is no formula for success as an educator. It is important to realize your strengths and play 
them to the students’ advantage. My personal take: A combination of private practice and 
academics appealed to me as an option after graduation. 
 
This poster was presented at the ADEA Annual Convention in Long Beach, California on March 19, 2017 
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Preparation, design and fabrication of fixed dental prosthesis utilizing digital 
impressions 
Sapana Shrestha1*, Shree Shrestha1*, Sukhwinder Dhall1*, Anirudha Agnihotry1* and Bina Surti2 
1International Dental Studies Program and 2Department of Integrated Reconstructive Dental 
Sciences, University of the Pacific Arthur A. Dugoni School of Dentistry, San Francisco, CA 
 
Technology has improved and dentistry has entered into the digital age with Computer-Assisted 
Design and Computer Assisted Machining (CAD/CAM). The implications of these emerging 
technologies on the design of preparation, lab-processes, and fabrication of dental prostheses have 
been huge. Preparation designs now requires to fulfill not only the material criteria but also 
accommodate to the scanning abilities of the digital scanners. Scanners are based on two 
technologies, parallel confocal, and active wave-front sampling. The interface between impression 
and machining, to design and plan the prostheses is now simulated in a computer software, which 
is part of the CAD/CAM system or could be an open software that fits all machines. Machining 
and even, 3D printing are used at different steps of fabrication of the dental prostheses. Time 
efficiency and cost effectiveness are being extensively analyzed and it is found that digital 
technology is winning over the conventional methods lately. 
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Lithium disilicate as a dental restorative material  
 
Martinez Lester¹, Mithwani Salman¹, Nixon Gianina¹, Patel Divian¹* 
Faculty Advisor:    Dr. Chetna Baveja 
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the Pacific Arthur A. Dugoni School of Dentistry, San Francisco, California. 
 
OBJECTIVES: 
Glass ceramics are superior in aesthetics and biocompatibility. Traditional glass ceramics, such as 
feldspar and leucite glass ceramics, have been used for several decades as veneers, inlays, onlays and 
single crowns. Due to their strength limitations, they had high failure rates for load-bearing restorations. 
lithium disilicate glass ceramics (LDGC) have been developed for both pressing and CAD/CAM 
processes.  
 
COMPOSITION: 
They are derived from the SiO2–Li2O–Al2O3–K2O–ZrO2–P2O5 system through formation and solid 
state reaction LDGC consist of approximately 70% needle-like lithium disilicate(Li2Si2O5) crystals 
embedded in a glassy matrix containing disilicate and other oxides. There enforced lithium disilicate 
crystals have sizes of 3–6 μm in length and 0.5–0.8 μm in width, with interlocked and layered 
microstructures to strengthen LDGC.  
 
INDICATIONS/CONTRADICTIONS: 
A variety of aesthetic restorations for f/p coverage. We can use for both simple and multiple abutment 
units. Bridges should be limited to anterior teeth to second premolar.  More recently being used as hybrid 
abutments with implant restorations. We are also seeing fusion with zirconia, with the aim of being the 
ultimate restorative material. Posterior bridges reaching into the molar region, 4- and more-unit bridges, 
Inlay-retained bridges, Very deep subgingival preparations, patients with severely reduced residual 
dentition,  Bruxism,  Cantilever bridges,  Maryland bridges, Failure to observe the necessary minimum 
connector dimensions and layer thicknesses and Any other use not listed in the indications. 
 
ITS USE IN CLINIC: 
Given the processing in its blue intermediate phase by means of the CAD/CAM technology and a 
subsequent short crystallization procedure, the LDS- CAD lithium disilicate (LS2) glass-ceramic is the 
innovative all-ceramic material for all CAD/CAM- fabricated single-tooth restorations. The technique is 
the latest development in the field of digital restorations. It combines the advantage of IPS e.max LS2 
and ZrO2 in an innovative fashion and thus introduces a new generation of restorations in the bridge 
technique, which inspires users with regard to the combination of user friendliness, speed and overall 
strength.  
CONCLUSION: 
The abrasion of glass-ceramic crowns is so low that the aesthetic and biological advantages over metal 
and metal-ceramic restorations prevail. LDS CAD crowns showed good values comparable to those of 
the gold standard, i.e. metal-ceramics.  Crowns made of LDS- CAD proved their clinical efficiency over 
a period of 3 years; no fractures or chipping occurred.  
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Children are not Adults - Pediatric Obstructive Sleep Apnea and Dentistry 
 
Arezoo Heshmati1*, Grishma Patel1*, Divakar Prakash1, Abby Gail Shalaby1 and Dr.Parvati 
Iyer2 
 
1International Dental Studies Program, 2Department of Preventive and Restorative Dentistry, 
University of the Pacific Arthur A. Dugoni School of Dentistry, San Francisco 
 
OBJECTIVES: Obstructive Sleep Apnea (OSA) most commonly affects children between the 
ages of 2 to 7 years, an especially critical time for growth and development. Unlike in adults, 
OSA presents itself differently in children (ADHD) but can still have adverse health effects as in 
adults. Additionally, the alarming increase in childhood obesity over the past few decades has 
been associated with an increase in the prevalence of OSA from a stable 1% to 4% to as high as 
19% to 61%, increasing the importance of OSA screening in children by health care providers. 
Dentists can and should be the front line screeners for patients with potential OSA. Thus, the 
objectives of this presentation are: 
 
1. To introduce pre-doctoral dental students to dental sleep medicine with emphasis on 
Pediatric Obstructive Sleep Apnea. 
2. To stress the importance of screening pediatric patient population for increased risk for 
OSA and facilitate medical referral when indicated. 
3. To stress the importance of integrating dental sleep medicine in dental curricula. 
 
METHODS: A selective review of medical and dental peer-reviewed, predominantly recent 
literature was performed using Pubmed and Google Scholars. Search terms included “Sleep 
apnea”, “Snoring”, “Pediatric OSA”, “ADHD”, and “Sleep bruxism”, and “Rapid Maxillary 
Expansion”. 
 
RESULTS: The primary cause of OSA in children is enlargement of adenotonsillar tissue, which 
is clearly visible during the head and neck examination by dentists. Intake questionnaires such as 
BEARS appears to be user-friendly pediatric sleep screening tool. Bruxism, GERD, jaw 
clenching, and rhythmic mandibular thrusting have been associated with OSA in children. Oral 
appliances are the leading alternative to surgery and CPAP machines. The average number of 
educational hours is 3.92 for the schools with curriculum time in dental sleep medicine.  
 
CONCLUSIONS: The involvement of dentists in the screening process for OSA can contribute 
significantly to children's health through early detection and management. Ultimately, the sleep 
physician is in charge of the disposition of the patient, and as dentists, we become a very viable, 
needed, successful part of the medical team. The number of curriculum hours still appears 
insufficient in most US dental schools and require evolution to develop any competency in 
screening for sleep-disordered breathing. 
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Characterization of human cytokine biomarkers in the gingival crevicular 
fluid  
 
Shatha S. Zahran1*, Ove A. Peters2, Ryan Yu3, Takahiro Chino3, Asma A. Khan4 and Johnah C. 
Galicia2 
 
1Advanced Education Program in Endodontology, 2Department of Endodontics and 3Department 
of Biomedical Sciences, University of the Pacific, Arthur A. Dugoni School of Dentistry, San 
Francisco, CA; and 4Department of Endodontics, University of North Carolina, Chapel Hill, NC 
 
OBJECTIVES: The gingival crevicular fluid (GCF) harbors hundreds of biomarkers; however, 
the utility of this fluid for endodontic diagnosis has yet to be explored. The aim of this pilot 
study was to measure biomarkers in the GCF around teeth with normal pulp, irreversible pulpitis 
or necrotic pulp.  
 
METHODS: 26 teeth from 14 patients undergoing endodontic treatment were included in the 
study. Clinical examination including pocket depths, pulpal and periapical diagnosis were 
recorded. Pain scale levels were measured using VAS. GCF was collected from diseased tooth 
and contralateral healthy control. Intracanal fluid was also collected after accessing the diseased 
tooth. 41 of the most common cytokines and chemokines were analyzed using a Luminex assay. 
Qualitative assessment of the common proteins found was performed. Venn charts were made to 
evaluate each case individually and to determine any shared proteins between the different sites.  
 
RESULTS: All the 41 biomarkers were measurable in varying amounts. Among the biomarkers, 
G-CSF, VEGF and TGF-α were detected in 75% or more of the GCF samples. Statistical 
differences in biomarker values between sites, endodontic diagnoses and pain levels were not 
observed. A consistently shared biomarker between the collection sites was not identified.   
 
CONCLUSION: In spite of the small volume of GCF and intracanal fluid that can be collected, 
there were highly expressed biomarkers that can be measured using conventional methods. The 
quantifiability of these biomarkers may allow the future possibility of using the GCF as a 
surrogate to accurately diagnose and stage pulpal inflammation. In the present study, we were 
not able to identify any trend or statistical difference; however, the information that is being 
presented can be utilized in designing future similar studies using larger samples. 
 
This work was supported by a Research Grant by the American Association of Endodontists (AAE) 
Foundation (S. Zahran). This work was presented at the 2017 AAE Annual Session on April 25-29 in New 
Orleans, LA, USA. 
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OBJECTIVES: Endodontic instruments may fracture during treatment and in vitro studies have 
been performed previously to determine instruments life span. Until recently such studies were 
performed at room temperature, while it is known that temperature effects the martensitic 
transformation of the instruments and hence the physical properties of the files. Therefore, the 
purpose of this study was to evaluate the effect of 2 different temperatures (21ºC and 37ºC) on the 
cyclic fatigue life of three different types of contemporary NiTi rotary instruments and correlate 
the results with martensitic transformation temperatures. 
 
METHODS: Nickel-titanium rotary instruments (n = 40 of each tip size #20, 25, 30, 35, 40 (Vortex 
Blue; Dentsply Sirona Inc.), EdgeSequel Sapphire and EdgeFile X7 (both by Edgendo Inc.) were 
tested for cyclic fatigue in a water bath at room temperature (20ºC, N=20 of each tip size) and at 
body temperature (37ºC, N=20 of each tip size). Instruments were rotated until fracture occurred 
in a simulated canal with an angle of curvature of about 60º and a radius of curvature of 3mm; the 
center of the curvature was 4.5mm from the instrument tip. The number of cycles to fracture was 
determined using a stopwatch. Phase transformation temperatures for each brand were analyzed 
by differential scanning calorimetry (DSC). Data were analyzed using Weibull analysis. 
 
RESULTS: All instruments lasted significantly longer when tested at room than at body 
temperature. All tested diameters of Edge X7 instruments will significantly outlast those 
corresponding of Edge Sapphire and Vortex Blue instruments at both temperatures. All Vortex 
Blue instruments significantly outlasted those of Edge Sapphire at body temperature, but when 
tested in room temperature Edge sapphire sizes #30, 35, and 40 lasted significantly longer than 
corresponding Vortex Blue instruments; there were no significant differences for instruments # 25. 
For size #20, Vortex Blue lasted longer than Edge Sapphire in room temperature as well. This 
behavior correlated well with DSC data. 
 
CONCLUSIONS: Under the conditions of this study, using a novel testing design, immersion in 
water at simulated body temperature was associated with a marked decrease in the fatigue life of 
all contemporary rotary instruments tested. 
 
This work was supported by a Research Grant by the AAE Foundation (S. Hejlawy). Material support by 
Dentsply Sirona is gratefully acknowledged. 
